Melting Process of the Peritectic Mixture of Lidocaine and Ibuprofen Interpreted by Site Percolation Theory Model.
Eutectic mixtures are often used in the design and delivery of drugs. In this study, we examined the peritectic mixture of lidocaine (LDC) and ibuprofen (IBP) using differential scanning calorimetry, Raman spectroscopy, and microscopy. The obtained phase diagram showed that as the mixture was heated, first LDC melted at 293 K, then IBP dissolved in the liquefied LDC at 310 K, and finally all remaining crystals melted. In the 1H NMR spectra, the signals of the carboxyl group in IBP and amide or amine group in LDC shifted to the low magnetic field in the IBP/LDC mixtures, because of the intermolecular interaction between these moieties. Using FTIR spectroscopy, the kinetic "reaction" order of the melting process in the mixtures with excess LDC, equimolar, and excess IBP was determined to be +1/2, -1/2, and 0, respectively. The 2 contacts between the liquidus line and the higher melting line at 310 K at IBP molar fractions of 1/3 and of 2/3 were explained on the basis of the site percolation theory.